Group A streptococcus (GAS), a human pathogen causing mild to life-threatening infections, delivers streptolysin toxins when it adheres to host cells. Baruch et al. show that the toxins trigger endoplasmic reticulum stress, which increases host production of asparagine. The asparagine is utilized by GAS to alter its own gene expression program and to enhance proliferation, demonstrating how an extracellular bacterial pathogen manipulates host metabolism for its own benefit and suggesting targeting of asparagine as a therapeutic strategy against GAS infections.
Intestinal gluconeogenesis promotes beneficial effects on metabolic homeostasis. De Vadder et al. report that the short-chain fatty acids propionate and butyrate, products of bacterial fermentation of dietary fiber, activate intestinal gluconeogenesis by complementary mechanisms. The metabolic benefits on body weight and glucose tolerance induced by dietary fiber are absent in intestinal gluconeogenesis-deficient mice despite similar modifications in gut microbiota composition, thereby explaining the mechanism by which short-chain fatty acids mediate the metabolic benefits of dietary fiber.
Keep (the Gut) Calm and Carry On PAGE 109
Interactions between commensals and the host impact the metabolic and immune status of metazoans and potentially control age-associated mortality. In the aging intestine of Drosophila, Guo et al. find that Foxo-mediated repression of the anti-inflammatory molecule PGRP-SC2, a negative regulator of NF-kB innate immune signaling, leads to commensal dysbiosis, stem cell hyperproliferation, and epithelial dysplasia. Restoring PGRP-SC2 expression in enterocytes of the intestinal epithelium not only prevents age-related commensal dysbiosis, but also promotes tissue homeostasis and extends lifespan.
Microbiome Offers Early Life Lessons PAGE 123
The mechanisms by which the microbiome modulates host immunity are still largely unknown. An et al. now show that the common intestinal bacterial species Bacteroides fragilis produces an inhibitory glycosphingolipid that limits proliferation of invariant natural killer T (iNKT) cells in mice. This irreversible immunomodulation occurs only during a brief neonatal window and protects the hosts into adulthood from iNKT cellmediated colitis.
Clearing a Path for HIV PAGE 134
The HIV-1 protein Vpr has long been known to induce cell-cycle arrest, and Laguette et al. now identify association of Vpr with the host SLX4 scaffolding protein and early activation of its associated endonucleases as providing the underlying mechanism. This unanticipated interaction contributes to repression of interferon and the innate immune response to HIV infection.
Catching a WAVE PAGE 195 and PAGE 208 Chen et al. identify a short peptide motif in a large family of diverse membrane proteins called WRC interacting receptor sequence (WIRS) that binds to a conserved surface of the WAVE regulatory complex (WRC). This interaction recruits the WRC to membranes, regulates the actin cytoskeleton, and is important for Drosophila development. Chia et al. further demonstrate the importance of WIRS of the synaptic adhesion molecule SYG-1 for neuronal development in C. elegans. SYG-1 spatially links synapse formation and axonal collateral branch formation by locally assembling an F-actin network through its direct interaction with the WRC via the WIRS in its cytosolic tail. Signal? Check.
PAGE 146
Cells have evolved mechanisms to protect themselves, including removal of the aberrant proteins by degradation or sequestration into intracellular inclusions. Karamyshev et al. identify a translational cellular quality control pathway involving the Argonaute protein Ago2 that specifically controls the degradation of mRNAs of secretory proteins that fail to bind the signal recognition particle (SRP) at the ribosome exit site. This prevents the aberrant localization and potential cytotoxicity of misfolded proteins.
N+1 for Degradation PAGE 158
Proteolytic systems collectively known as the N-end rule pathway can destroy some cellular proteins through recognition of their N-terminal residues and its acetylation state. Kim et al. extend these pathways, showing that the unacetylated N-terminal methionine (Met) can be recognized by the N-end rule pathway if Met is followed by a hydrophobic residue. These findings substantially extend the numbers of proteins regulated by virtue of their N-terminal residues.
Dissolving Amyloids PAGE 170
Amyloid and other misfolded protein aggregates are implicated in several neurodegenerative diseases such as amyotrophic lateral sclerosis and Parkinson's disease (PD). Jackrel et al. reprogram the yeast Hsp104 chaperone to eradicate these misfolded conformers. The potentiated Hsp104 variants enhance aggregate dissolution, restore proper protein localization, and attenuate dopaminergic neurodegeneration in a C. elegans PD model, suggesting that disease-associated aggregates and amyloid are tractable targets and that enhanced disaggregases may restore proteostasis and mitigate neurodegeneration.
Marbelous Bacteria PAGE 183
The physical properties of the bacterial cytoplasm determine cellular physiology and behavior. Using single-particle tracking, Parry et al. now demonstrate that the cytosol displays properties of glass-forming liquids, changing from liquid-like to solid-like, and that the motion of cytoplasmic components becomes progressively constrained with the increase in their size. Cellular metabolism fluidizes the cytoplasm, allowing larger components to escape their local environment and explore wider regions of the cytoplasm. Consequently, cytoplasmic fluidity and dynamics change as cells shift between metabolically active and dormant states in response to fluctuating environments.
Neural Ingredients of Male Aggression PAGE 221
Male animals, including Drosophila, are more aggressive than females. Asahina et al. identify a small group of neurons, detectable in male but not female fly brains, which promotes high-levels of aggression via the release of a neuropeptide, Tachykinin. Homologs of Tachykinin are implicated in mammalian aggression. The findings suggest a potentially conserved neural component that promotes an increased arousal state leading to aggressive behavior.
Interneuron Cacophony Sets Sleep State PAGE 249
C. elegans exhibits a sleep-like state during lethargus, a quiescent developmental stage. Cho and Sternberg show that, in this state, sensory neurons are less responsive and interneurons have asynchronous activity, resulting in a slow response to sensory stimuli. These changes are rapidly reversible by stimulation of interneurons that restores synchrony. The multilevel circuit depression during lethargus provides an elegant strategy to promote a robust decrease in arousal while allowing for rapid reversibility of the sleep state.
Inside Scoop on Myelin PAGE 277
Myelination, a process in which fatty myelin sheets insulate neuronal axons, allowing speedy signal propagation, is a fundamental feature of the vertebrate nervous system. Using advanced imaging technologies, Snaidero et al. show that new myelin membranes are incorporated adjacent to the axon at the innermost tongue of the roll of myelin. The data also reveal a system of cytoplasmic channels that directs newly synthesized myelin toward the inner tongue and provide evidence that channel activity can be regulated by adjusting PI(3,4,5)P3 levels, which may have implications for understanding abnormal myelination in neurological disease.
Stem Cells Catch a Breath PAGE 291
The carotid body is a plastic organ that senses blood content of oxygen and triggers compensatory responses in the central nervous system respiratory centers. Neural stem cells reside in the carotid body and are required for its growth during chronic hypoxemia. Platero-Lungo at al now show that neural stem cells are insensitive to oxygen. Rather, mature neuron-like glomus cells sense oxygen, establish synapses with stem cells, and stimulate their proliferation and differentiation into mature cell types, showing how changes in physiological demands are coupled with tissue plasticity.
Erasing the Way Way Back PAGE 261
Anxiety disorders are becoming increasingly prevalent, and treatments to overcome excessive fear memories are highly warranted. Grä ff et al. show that standard cognitive behavioral therapy approaches in mice do not extinguish month-old traumatic memories. A possible mechanism behind such resilience is the lack of HDAC2 and histone acetylation-mediated hippocampal plasticity upon remote memory recall. By combining HDAC2-targeting HDAC inhibitors with extinction training, the authors could re-instate hippocampal synaptic and structural plasticity, resulting in successful attenuation of even remote traumatic memories.
Seeing Through the Image PAGE 359
Elucidation of complex phenotypes for mechanistic insights presents a significant challenge in systems biology. Zhuo et al. now report a strategy to infer mechanistic models of cell fate differentiation based on quantitative analysis of live imaging data. The model, including a series of regulated fate choices, cell-specific gene modules, and predicted cell-to-cell signaling events, allowed a reconstruction of C. elegans embryogenesis feature, highlighting a powerful approach for automated interpretation of complex in vivo information.
Where's the Fat?
PAGE 304
The location where fat is stored is closely linked to the onset of obesity. Visceral adiposity is associated with a proinflammatory state and metabolic complications. Subcutaneous fat, however, contains thermogenic beige adipocytes and is comparatively benign. Cohen et al. discover that adipocyte-specific deletion of PRDM16 inhibits beige adipocyte function, with animals developing dietary obesity, insulin resistance, and hepatic steatosis. Mutant subcutaneous fat acquired morphologic and molecular characteristics of visceral fat. PRDM16 therefore determines some of the key phenotypic differences between subcutaneous and visceral fat.
Ferreting Out Cell Death PAGE 317
Ferroptosis is an iron-dependent, nonapoptotic form of cell death of which the critical regulators have remained unknown. Yang et al. use metabolite profiling and chemoproteomics to identify GPX4 as a central regulator of ferroptosis akin to the central role of Bcl-2 in apoptosis. Sensitivity profiling in more than 100 cancer cell lines revealed specific carcinoma lineages susceptible to GPX4-regulated ferroptosis, which defines a new druggable mechanism for targeting tumor cells.
Conservation Catches the Culprit PAGE 343
Genome-wide association studies have revealed a plethora of disease-associated risk loci in the noncoding genome, but the disease causal variants remain unknown in most cases. By exploiting phylogenetic conservation of co-occurring transcription factor binding sites, Claussnitzer et al. develop a bioinformatics approach to identify disease causal cis-regulatory variants. Detailed analysis of type 2 diabetes risk loci uncovers the causal allele rs4684847, which binds the identified homeobox repressor PRRX1, thereby impairing PPARG2 expression and systemic insulin sensitivity.
Far Reach of Imprinted Loci PAGE 332
Alleles of imprinted genes exert different influences on the phenotypes of offspring depending on whether they are inherited from the mother or father. Mott et al. report a larger-than-expected number of traits that exhibit parent-of-origin effects in mice. They provide evidence that the effects are due to a network of interactions between imprinted and nonimprinted genes and propose that these interactions may account for some of the missing heritability seen when comparing sibling-based to population-based studies of the phenotypic effects of genetic variants.
